INTRODUCTION
The development of a fresh or fresh-like irradiated meat product that can be stored unrefrigerated has long been a goal of the irradiated meats program. Enzymes responsible for the deterioration of the meat on storage were studied, to provide information for accomplishing this goal. The data available on the Inactivation on enzymes in beef indicate a possibility of lowering; the temperature required to inhibit the activity of the proteolytic enzymes. If this is so, the production of a fresh-like "eat product can be achieved, since 60 C is below the temperature for denaturing meat pigment protein, myoplobin. However, the heating time of 60 C will have to be determined for controlling the proteolytic activity to the desired level.
These enzymes were identified as the proteolytic enzymes by Doty and Wächter (1955). This enzyme activity caused increases -in the non
To determine the feasibility of producing irradiated beef, enzvme inactivated at lower internal temperatures, several experiments uere performed. The obicctives of these experiments were to determine differences in the sensory characteristics and changes in the non-protein nitrogenous constituents of the irradiated beef.
MATERIALS AMD METHODS
Loin Steaks U. S. Choice beef loins, the Lonpissimus dors:! muscle, were sliced into 13 mm steaks weighing 110-120 ^rams each. The steaks were packaged in flexible pouches and immersed into a controlled temperature water bath.
Fifteen to seventeen minutes were required before the internal tcmnerature of t h a steaks were within 1-2°C of the tempt, ature of «-.he water bath. The steaks were cooked at the following temperatures and held for the specified time intervals after the desired internal temperatures were reached: The temperatures during irradiation were controlled within a range of + 10 C of the required temperature.
Technological Evaluation
All samples were evaluated by trained technological panels consisting of 6 to 8 "expert" panelists for sensory characteristics; off odor, discoloration, mushiness, irradiation flavor, dryncss, an>' off flavors. These ratings were made on the 9-point intensity scale of I (none) to 9 (extreme).
Indications of preference were rated on the hedonij scale of 1 (r'islike extremely) to 9 (like extremely).
The results from these evaluations were analy*^' 1 statistically for multiple range test and analysis of variance. Significance was ''etornipcv' at the 95 percent confidence level.
Chemical Analysis
The samples were subjected to chemical analysis in accordance with standard AOAC procedures to determine the changes in the non-protein ■iifcii i ^i^^a /NPITX nitrogenous constituents. The percent of non-protein nitrogen y N ) y. 100 was used as a guide to determine the amount of degradation in the product during storage. The determination of the non-protein nitrogen is based on the amount of organic nitrogen contained in an aliquot of a trlchloracetic acid filtrate. All samples were run in duplicate.
RESULTS AND DISCUSSION

1
Loin Steaks
The irradiated choice loin steaks were stored at 21 C and evaluated at 1 week and 3 months by technological panels. Intensity ratings for the characteristics of mushiness and off-flavor for all samples range from a trace (2) to slight (3) at the one week of storage. (Table 1) . At three months storage samples cooked at 55°C were deteriorated to the extent that they were not suitable for organoleptic testing. The intensity ratings for mushiness and off-flavor of the samples irradiated at 60°C increased to a range of below moderate (A) to moderate (5). Whereas the irradiated samples cooked at 66 C and 71 C showed no increase in the Intensity ratings of off-flavor during 3 months storage, they did show an increase in the Intensity ratings for mushiness.
Preference ratings of all the samples rere in the acceptable range at / / o one week storage. At 3 months storage, the 60 C irradiated samples were rated unacceptable. Evaluation of the data indicate that the steaks must be cooked at 66°C or above to reduce the oi f-flavor formation and the degradation of texture on storage. Cooking il 55°C for 360 minutes and 60°C
for IdO minutes was not sufficient and increases in the mushiness and offflavor intensities were detected which resulted in unacceptable products.
.«JJH / /
The chemical analyses for non-protein nitrogen were performed after one year of storage at 21 C. Table 2 There were no significant differences in the sensory characteristics of the samples of beef steaks which had been pumped with the salt solution. (Tables   7 and 8 ). The ratings were in a range of 1 (none) to 3 (slight) intensity for all characteristics. Preference scores for the samples were all in the acceptable range and differences in the ratings were not statistically significant.
The NPN values for the irradiated samples (Table 9) were lower initially than for f ; non-salted samples (Table 6) 
